REVESED 5.7-87

II.

WNIT __TyC/nA
THEA Ho. D304 SHUTTLE CCTY WG HD. Z294BY9-506 S
CRETICAL ITEMS LEST 2307080-503

CRITICALITY __2/2

SHEET 1 oF a

FAILURE HODE AND
CALSE

FAlLURE EFFECT
ay FHD JVEM

BATIONALE FOR ACCEPTANCE i

Iris limit switch T8ils sharbed.

LA
Swiich Failure

1 1FR

Unabla to contrel the
opening of the lant irig.

Loss of wission
critical videa.

BESIGH FEATURES

The TWifiens Asceably ‘is comprised af 16 elechrical sphassembliex; 13 subassawblias
2rd RCA Astro degigned aad fabricated usln? standard pristed-circuil board typpe of
constrwctlon. Vha re-;lnl:s three atsewmblies, high veltage power supply, omcillatar,
and stepper moters, are wendor supplisd cosponents which have been spechfied and
purchased i:nlrding to RCA Spacification Lantro] Orawings [SCHs) prepared by engi-
neering and reliabiYity assorance. Specificalinons per the SCO Are prepared to
establizh the desigs, perfoarnance, test, qualification, and acceplance requironents
for a procersd plece of equipmént,

Farts, msterials, procasses, and design guidelines For the Shuttls CCTV program are
specified in arcordance with R[A 2295583, This document definss Ehe program regulre—
cents for seluction and condral of EEE parts. Te the meximum extenk, and conslsteml
wilk availability, ald parts have been selected from miVitary cpecifleations at the
JAH Tavel, as a4 minimwa. In aadition to the overall selectisn crileria, a subapt af
ganeral purpase preferred paris has heen defined by thic docunent and Lhe BCA Gowern-
ment Syitems Division Standard Parks Lisk. In the caie of the CHIS and TTL Tambly of
mlcrocircwits, devices are sersoncd And tested to khe HIL-SYD-B03C squidvalenl and
procured wnder Lhe designations of HI-REL/IWI) and SMC S4LS from RCA-S50 and Tewas
Instruments Corp, respeiiively. Part: not incloded in Lhe above documenkts have been
uséd I Lhe design only after a sonsiandacd {kem opprovel form {MSIAF) has been pre-
pared, submitled Le Ra Iahllil; Asswrancg Engineeving {RAE} and appraved for uie Iwm
the specific applicatisnds) defleed In the HSIAF by HASA-JSL.

Horsl—L{asa Circuil Amalyses have been performed 2nd docomentad for 311 clrcuit
designs to demonsirate Lhay sufficient operating marging exisl ler 31V operating
cendllions. The analysl|s wes worsk case-1a thal the valoe For each of the variable
paramelers was set to Vimbis that wil) drive Eha Dulput Lo 3 maxbnum for mininump.

A compasent application review and analysis was conducted ta verify that the apphied
Stress on each piece park by Lhe tanperature pubrenes identified witlh environmenial
ualiFleation tastisg doss robk excaed the siress derating values identified in ACA
L5503,

In aodition, am objactiva examination of the design was perforsed through a POR ang
COR to verkly thal the TVC/Lene assembly met spechlication and contractual requbre-
menis.
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REVISED 5-7-47

FMEA MO b.3.5.4

CRITICALITY /2

NI EVO/HLA
DHG H3. _ 2204019-506,500

S 2eNN8-50%
SHEET _ 2 __ OF [

SHUTTLE CCTV
CRITICAL NFEMS LIST

FAJLURE HOOE AWD

FAILLRE EFFECT
OH FHp_LIEH

EATIONALE FOR ACCEPTANCE

ris 1imit swich fails skoriesd.

LA
witch Failure

1w

-

tinable ta contral ike
opeing of the lamy iris.

Loss of ni;sinﬁ crlbical
Ccamera videa.

DESLGH FEATURES (Centinued)

The general arvangement of the Yens assembly is to previde an integrated housi
nnkor, and cirl:uig board pachige which <an accomnodate warious covmarcially au:?‘iahli
tenses. Emphasis 15 placed on accessibility of the leas, its drive componenks, and
Timlt siops. Compangats within the Tens assembly kave bosn modularized, serving bath
the A, CLA, and WLA assemblies.

The leas housbrg sbeuclvre |3 @ one-plece casting designed Lo miaimize machiniag and
provide » ruygged dimemsionally sithla mewnbing fer the aptiral campsnents. The housing
I3 1n the form of & right angle. Tha vertical member interfaces with Lhe Troat surface
of Lhe camers and the hordroatal wember supports the drive mokars on the upper surface
with the Tens (uncbion circuit bodrds in a cavity on the underside.

Lens functdon Drive Train

The Iris, zaom, amnd focus drives are (denbical in concept; the only differenca is the
Tower gear ratio in the irle train to provide the 2.0-tecond and-ta-end travel capa-
Bility necespary For the ALC operation.

Tha table (on nexh page) shows the drive train paraneters wikh overall Lorque margins
fer tha three lanr fwnctiong.

The wotor/gear heads ardé mounted on the Tens housing rather than on ihe lena, to penait
ti: m;s:red lens Enterchangeabllity for the Shuttte wissien with minimen impact en Lhe
artual lenses. )

Variows types #f mators wers considersd Fer this application, trading off size, power,
welght, controb-circuit complexity, commasd capability, and qualification status. The
brushless and atepper-motar Lypes’ Fit the package and pawer requirements, the lalter
haiag preferred because of its simplicity, reliahiVity, and space-qualifiecd ytatus.
The 2elected stepper aetar {2 size B, Alnico—d pole—plece, permanzal-magnet §lepper)
is nated whih B Spur Lrain gearhead. Both units are manufaciured by Manaco Hotor Ca.
A Ad-dianetralpitch {4B-DP) spur gear on the gearhead oulpul skalt aeshes diveclly
!_;Ill the pears whick are a part ol the 1pom, Forus, and iris ring Fumcbions on L
ens gedr. :
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REVISED §-7-A7

UNIT _ IWCANA
FHEA NGO 5.3.6.4 SHUTTLE CCTV DWG MO, _ 2294809-506,580
CRETICAL ITEMS LIST —2070pe-503%

CRITICALITY _ 272 SHEEL __ 3 _  oF a

FATLURE H)DE AnD

FAILURE EFFECT

CAUSE
Iris Timit swilch fails shorted.

1 ¥.
Smitch Failure

Unable to control the
openiag of the lens iris.

Worst Case:
Loss of mission
¢eriblcal vidao.

ACEEPFTANCE
DESIGH FEATURES {Coatimued)
LENS DRIVE TRAIM FARAMEVERS
;
Time End-| [npuk Lass Hed
Orive| Compomsent | Trawvel Lo—End |Taraque |Batia Ko, |Efficieacy|Torque |Torque
idegrees) [{seconds) |{oz-inl|or Feath {ar-in}|[oz-in}
Motor - - - - | ‘o.z2
Gedrhead .27 A a0 1.7] 4.4 .
Zoam i50 .6
Gearhaad )
Output Gear 6.4 Ed ! 2.2 | 52.0
94
Lens Gear 156 0.0
Tarque Margin
5.2:1:
Mokar - - - - a.27
Gearhaad 4.27 45: | BD 2.6 {.10.2
Forus Mz 7.5
Gearhead
Duipwt Gear i3 il 1.3 ] ¥.»
L&
Lans figar 156 10.0
Tarque Hargia
. 31
Hotar - - - - 4.
Gearhead .27 481 a0 2.6 | 8.3
Iris 195 2.4
Caarkyad
Oubput Gear 1.3 50 1.3 | 3.0
. o5
Lens Gear 156 ' 5.0
Torque Harginm
ﬁil




REVISEG 5-7-87

UHIT __IYC/AA
FHEA nO. _ 5384 SHUTTLE CCTV DWG L. 7794819505, 5087
CRITICAL ITEMS wLO&T : FETL LT

CRITICALITY FLL'

SHEEY q oF

8

FAILURE HOOE AN

FAILURE EFFECT
OH END [TEH

RAYIONALE FDA ACCEPTANCE

Iris Vimit switch fails shorted.

WLA
Switch Failurse

I*stR

Unab¥e o tonircl Lhe
spening af the lens 1rls.

Loss of mission
critical videg.

The CCTY systems' WA is subjecied &ire:tl:. without wibration fielators whick might
be used 1n their normal knstallation, to the Foldowing testing:

* Vibratias! £0-80Hz ; 3 dEIl}Et—-ri:i from 0.01 62
- 80-350 Hr: .09 G5z
A50-750 Hr: =31 0B/ 1 Dct=-slopa
Tesh Opralion: ) Minute par Axis
Test Level! 6.1 Gres

* Thermal ¥acuum:; In 3 pressure of 1] Tarr. the Lemperature shall be as
Tollaws:

125* F: Time Lo stablice equipment plus 1 howr
I8 F: Timwe Lo stablize emuipment plus 1 howr
125" F: Time Lo stabliete agpipasnt pluz | howr

The WLA wny nok hiva besen subjected Lo Lhe vacumn cpaditian.
Tor Accephanmce Test Flow, Seg Table 1 Tocaked ak the front of Lhis kook.

f
GPERATIONAL TESTS
in #rdoy 1e verify that CCTY rompoments are ﬂ[;!rit'iﬁl‘lil-. 4 test nust verify tha
health of 811 Lhe comand related compoments From Whe PHS (ATAL) panel swilch,
thraugh the RCU, thraugh the spac lines Lo khe Canera/PTU, to the Camera/PTU conmand
decader. The tesl wmusk alio werify the camera's abllily 1e produce widen. Lhe WHI's

aliliti to reule video, and the moaitor's abil My Lo display video. A zimilar Lest
wauld be periorsed to verily the HM ommand punt:. .

Pre=Launch on Orbiter Tesl/In-FYight Test

1. Pawer CLTV Systes,

2. Vip the PHS panel, select » menilor as deslination snd Lhe camera wnder
Lest a3 source.

3. Send "Camers Power O™ cpovaand from PHS panel.

4. Select "Extemal 51]'m:" on monilor.

5. Observve vides ditplaypd sn romitor. MHoble that 1F video on monikor ix
spnchipnbzed {i.e., steble raster) Lhen Lhis imdicates that the canera
5 vecaiviag conposite sync 1ron the RLU and that the camora is praducisg
syachroniaed vades.

&. Sand Pan, TIVL, Focex, laom, ALC, amd Lamma commands and viswally {eithar
wia the woaitaor or dlrect ohservatlon) werify operation.

T. Salack downlink as destinalion and camera vnder test a3 spurce.

8. Doserve video rasted (o down ik,

9. Serd "Camera Pawer 1Y fommand via PHS panel.

10, #epeat Sieps 3 through 9 pwcept dssve commands wia Lhe MOIH command paih.
Thit pegves Lhat the CCTY equipnenbt is operational.
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REVISER B-7-87

FFEA N 6.3.64

CAITICALITY 212

UHIT _ INCAWLA
SHUTTLE CCTY a4G Nd, 2894019-506. 5087 .
{RITICAL ITEMS LAST 2307088503
SHEET 5 oF ;]

FALLUAE HODE AKQ
CAUSE

FAILURE EFFECT
11EH

Arvs Vimit swikch fails phorted.

iR
Switch Failure

BATEOMALE FON ACCEPTANCE

Unable Lo control the
opening of the lens iris,

bersk (ase:
L#ss of mlssign
critical vides.

OALIHSPECTION

= Tha TVC/HEA ECE Parts and mardware ilens are procured from
appraved veadors and suppl iers, which mgat bthe vequiraments <ek larkh in Lha CCTV
contract and Quality Plas Work Statemest (W3-2593076). Resideny O0AS perisnaeld
veview atl procererent decuments to establish Lhe need for GS1 on salectod parts
{PAf 51T).

= [ncoming Quality imspections are wade on all
recelved materials and parts. Resulis are recorded By 1ot and retalned 1n Flle by
drawing and tantrol numbars For fukture refesreace and Lraceabi{llity. A1l EEE paris
ary subjecked ta ln:mln? scceplance tosts as called for in PAI :’ns ~ Incgming
Taspectian Test Inttruckbons. Incoming Flight parts are Further processed in
accordasce wilbh BCA 1846684 - Preconditiening amd Acccptance Remuircmeats Fer
Eleciranlc Farks, wilh the sxceptlos that DPA and PIMD testi is nokt perfurmed.
Hechanical items 4re Inspacked per FAL 316 - [ncomimg [nspectliom Instructions For
machanical itema, PAL 305 - Incoming Quality Control Imspection iasiroctdan, and
PAT G602 - Procedure Jor Procassing Incoming or Purchased Parts Desigmated (or
Flight Uss. Accepted items ars delivarad o Haterial Conkrolled Skorec and
rutaisad under cifind comditiony until Fabricatian iz required. Hon-coaforaing
m:er&;l;}:m held For Hakerlal Review Anard (HRB) dispesitian. [PAL 307,
Pal 1 ].

- Prier to vhe stark of WA board a3sembly, a)1 liens are verifisd
to he ¢orrect by stock roam persannel, as the itenms are accomulated te Torm 2 kit. The
ilems are verified ogain by Lhe aperator whe assenbles the kit by checking against the
as-buwilt-parts-11sk [#BPL). DCAS Mandatory Inspecliom Painks are designaled for all
printad circuit, wire wrap and walded wirg beards, plus harsesis conneciurs for solder-
ing wiring, crimping, solder sgll:ﬂ and quality workmanship prior to coaling of the
conpanent side of Boards and sleeving of hamesses. Specific instvuctions are gives in
asseahly drawing nokes and apFHcah‘l-u documants called cut in tha Fabricatian pracadurve
art record {FPR-2MTABBE and Parts List PL 2307088, These inc)lwde wire connaction lisl
2103399, Nates - wige le zeom lens asty 2383191, Process Standard - banding staking,
peiting, encapsulatiny 2500878, Specification ~ Ureihane protective roating E?.ﬁllﬂ?]’ AN
Horhoanthip Spec Bﬂllla:i&,

IVC_Assembly_aod Test — An opaa box tect la performcd per TP-ET-220819, and an Accepl-~
ance Test per TP-AT-229481%, iacleding vibration and thermad wacumn, Tarquas ara
specifled and witaessed, Lraceahility swumbers are vecorded and calibrated tools ace
checked prigr te use. RCA Duallty and ICAS inspecticns are performed at the completion
al spacified FPR aperations in sccordamce wilh PAY1 204, Pal 205, PAl 206 and PAL 217.
DCAS persanned witness TVO bulton-up and critleal torguing.



HEVISED 5-7-87

GHIT _TWAAA
rHEA o, _ D-3.64 SHUTELE CCTY ONG. M. p
CRETICAL JTEMS LESE 2307040-503%
CRITICALITY _ 2/2 SHEET & OF ]
FAILURE WODE AN FATLURE EFFECT
LAUSE o4 Enh ITEH RATIOHALE FOR ACCEPTAHCE

Iris Timil swiich Tails sharied.

HLA
Switch Falilure

G2am

Unabla 1o contral Ehe
apening uf the lens fris.

Loss of I'Ii;!iill
critical vides,

QASIMSPECTION {Continued)

Wid Azspmbly_and Tesl - A open boe 1esl 1y parforeed per TP-10-2307088, Acceplaace
Test par FP-AF-2307088. FNorques are spacified and witnassed, Lraceabiliby awnbers are
recorded and calibrated tools are :Ietfed prior to use. ACA Quality and HE&S iatpac—
Licas are performed at kthe complelien of specified FPR oparations in accordance wikl
PAT 204, PAL 205, PAL 207 and PAT 402. DCAS personnel witness WLA bubian-up ard
crikical torquing. :

VO HLA Assembly and Test - After » ™WC apd & WLA have been Lested individually,
Lhey dv0 maled dnd a Final accaptance test is parformad per TP-AT-22U4019, including
vibration and therwmal wacoum epvironments. ACA and DCAS persaonndl sonibor thesa
Leskts and raviaw the aceaptance best datafeasulis. Thase partonnel alss faspect
aftar 311 rgpair, rowark ané retest.

Preparation for Shlpmest - The TYC amd WLA are separated prier tn shipaent after
fzbrication and testing ix conplate. Each is packiged accarding ba CLTV Letder 8011
and 2288796, Process standard for Farkaging aml Handling gwidelines. &1 relatesd
documentaliom fmcluding assembly dra-in?s* Parts List, AAPL, Tesi DOaka, etc., bs

thgrad and hald In 2 docusentatign folder assigoned specifically Lo each assenbly.
his Felder 45 rokaimed for reference. An EIDP is prepared for each assy in
arcordance with the requiremests of WS-2593176. R{A §C and OCAS personne! witneis
crating, pachaging, packing and marking, and review the EXOP for comp!ebeness aad
ACCUracy. -
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REYISED 5-7-87

154 UNTT TNCA/HLA
Frea w. _ BAB . SHUTILE CCTY OWi NO.  2244419-56.5087
CAITICAL ITEEMS wlaf 230 MiBs-503
CRITICALETY _ 247 SHEET 7 OF B
FAILYRE MIDE AHD FAILURE ENFECY
CAUSE o EHD ITEH BATIOHALE FDB ACCEPTANCE
Iris Timbb swilch Fails shortad. Unabkle to conkral the EAILARE HESTORY
epening of the lens irix.
A NOHE .
Swikch Failure MWorst Case:

Loss of missian
critical video.




REVISED 5-7-87

DT _ TNCAWLA
FeEa ng. D364 SHUTTLE CCIV DWG NO.  220481%-506 S0BF .
CRITICAL [TEMS LIST 230 70BR-5D]
CRITICALITY __ 242 SHEET B oF ]

FAILLRE HODE AHD

FATLURE EFFECT

RATIOHALE FOR ACCEFTMILE

OH EHIF TTEN

[rizs Timin switch Talls shorted.

HlA
Lwikch Failure

21

Unzble Lo centre] the
opening oF the Teas iris.

Worsk {asa!
Loas af myssian
eritical video.-

CRERATIONAL EFFECTS

Less of video. #Possible loss ui majer miszion objeckives due Lo lass of RHS cameras
ar olhar requirsd caswras.

LHEW ACTIOHS

If passible. comtinue HHS operatisns using albtarnative wiswal cues.

[REV TRAIHING

Crav shouwld be traieed Lo wse poscible alternatives to CCTV.

MISSION CONSTRAINY

Where possible, procedures should be deaigeed se they can be pecompl ished wilhowt
crv.
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